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Specification 

1 . Title of the Invention 

Decoder Circuit for Semiconductor Memory 

2. Claims 

(1) A decoder circuit for semiconductor memory is comprised of a first FET 
group that is connected in cascade to a first node and inputs an address signal or a pre- 
decoded address signal at each gate; a second FET group that connects in parallel either 
the source or the drain in common to the first node and inputs an address signal or a pre- 
decoded signal that differs from the above-mentioned address signal or pre-decoded 
signal at each gate; a first pre-charging means for pre-charging the first node; and a 
second pre-charging means for pre-charging each node connected to the other side of 
each FET of the second FET group. _ 

(2) A decoder circuit for semiconductor memory according to claim 1, wherein 
the first pre-charging means is comprised of FETs having different conductivity than the 
FETs comprising the first FET group. 

(3) A decoder circuit for semiconductor memory according to claim 2, wherein 
the second pre-charging means is comprised of EFTs having the same conductivity as the 
FETs comprising the first pre-charging means. 

(4) A decoder circuit for semiconductor memory according to any one of claims 2 
and 3, wherein the same signal is input to the gates of-the FETs comprising the first pre- 
charging means and the FETs comprising the second pre-charging means. 



2 



(5) A decoder circuit for semiconductor memory according to any one of claims 1 
to 4, wherein the other side of the first FET group is grounded. 

(6) A decoder circuit for semiconductor memory according to any one of claims 1 
to 5, wherein the address signal and the pre-decoded address signal are voltages that turn 
off the FETs comprising the second FET group during the non-operating period of a 
semiconductor memory. 

(7) A decoder circuit for semiconductor memory according to any one of claims 1 
to 6, wherein the other source or drain of the FETs comprising the second FET group is 
connected to an input terminal of an inverter. 

3. Detailed Description of the Invention 
Field of Industrial Application 

The present invention relates to a decoder circuit for semiconductor memory 
comprised of MOS transistors and, more particularly, to a decoder circuit that multiplexes 
the address lines. 

Prior Art 

A decoder circuit is required in a semiconductor memory such as MOS DRAM 
that is comprised of complementary metal oxide semiconductor field effect transistors 
(CMOSFETs). Figure 5 illustrates a proposal for this type of decoder circuit. This is a 
previous invention of the inventors of this application. The figure shows the 
configuration of the DRAM row decoder circuit. Figure 5 shows_a decoder circuit that 
selects one memory cell from 64 (2 6 = 64) memory cells by using a 6-bit 3 address signal 
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of A 2 ( A 2 ) and A 3 ( A 3 ) to A 7 ( A 7 ). FETs Q 2 to Q 6 have the above-mentioned address 
signals input to the gates thereof. Similarly, FETs Qj 8 and Q 28 have address signals A 2 , 
A 2 input to the gates thereof. Normally, the signal line of any one of address signals Ai 
and Ay , where ^ is the inverted signal of A], is connected to the gates of the FETs. The 
figure shows the signal lines of address signals A 3 , A4, A 5 , A 6 , and A 7 connected to the 
gates of FETs Q 2 , Q 3 , Q 4 , Q5, and Q 6 , respectively, and the signal lines of address signals 
A 2 , A 2 connected to the FETs Qi 8 and Q 28? respectively. Q 7 is a P-channel FET that has 
a control signal <j>i input to the gate thereof The drains of FETs Q 2 and Q 7 are connected 
together at node Ni 2 . Furthermore, the sources of FETs Qi 8 and Q 28 are connected 
together at node Nj 2 . The drains of FETs Q !8 and Q 28 are connected to the output nodes 
N10 and N 20 of the decoder circuit. Inverter Ii is comprised of a P-channel FET Q19 and 
an N-channel FET Qn 0 . The input terminal thereof is connect to output node Ni 0 , and the 
output terminal is connected to node Ni 1 . Inverter I 2 is comprised of a P-channel FET 
Q 29 and an N-channel FET Q 2 i 0 . The input terminal thereof is connected to output node 
N 20 of the decoder- circuit, and the output terminal is connected to node N21. Output 
terminals Nu and N 2 i of inverters l\ and I 2 are connected to*word line driver circuits WDi 
and WD 2 . Inverters Ii and I 2 are provided with P-channel FETs Qi 1 1 and Q 2 ] 1 that pull up 
the input terminals of the inverters, respectively. 

Figure 2 shows the configurations of word line driver circuits WDi, WD 2 . The 
word line drive signals x 0 to x 3 that are pre-decoded as shown in the figure are the AND 
signals of the pre-decoded address signals A 0 , A 0 , Ai, A } from the pre-decoder in Figure 
3 and the word line drive signal <t> x . The output sides of the inverters h, I 2 in Figure 5 are 
connected to the gates of FETs Qjuo - Qji43 through FETs Qji 30 - Qji 33 that have the 
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signal line of control signal <J> 2 through connected to the gates thereof. The signal lines of 
the pre-decoded word line drive signals x 0 to x 3 are connected to the word lines WLjo - 
WL J3 through the above-mentioned FETs Qjmo - Qji43- 

Next, the operation of the decoder circuit in Figure 5 and the word line driver 
circuit in Figure 2 are explained while referring to the waveform diagram in Figure 6. 
Before time to, an external RAS signal (Ext. RAS) is in the high level, and the DRAM 
enters the inactive state. Since the address signals Ao, A A 7, ^ 7 have the low level 
and the control signal <|)i also has the low level, node Nn is pre-charged to the high level 
through FET Q 7 . It is assumed here that nodes N ]0 and N 2 o are pre-charged to the high 
level. (In other words, pre-charging is normally performed.) Consequently, the output 
node Nn of inverter Ii and Nn become low. When the Ext. RAS signal becomes low at 
time t 0 , the DRAM enters the active state. Next, at time ti, the control signal $ x becomes 
high and the pre-charging of node Ni 2 is stopped. By setting Ao, Ai, A 2y A 3 , A4, A 5 , A 6 , 
and A 7 of the address signals at time t 2 that should be selected by this decoder to the high 
level, FETs Q 2 - Q 6 turn on, md node N ]2 discharges and becomes low.:_ Since address 
signal A 2 has the high level, node Nto also-becomes low. Thus, node NTTbecomes high. 
Nodes N 20 and N 2] are maintained at the high level and the low level, respectively. When 
the word line drive signal <j) x becomes high at time t 3 , the pre-decoded word line drive 
signal x 0 becomes high and word line WL10 becomes high through FET Qjuo- 

Next, when the Ext. RAS signal at time t 5 becomes high, the DRAM enters the 
inactive state. Then at time t 6 , word line drive signal <j) x and word line WL10 become low. 
At time t 8 , address signals Ao, Ai, A 2 , A3 - A 7 become low. Simultaneously, the control 
signal <|) 2 becomes low. 

5 



When the DRAM enters the inactive state, the control signal <|>i for pre-charging 
the decoder circuit becomes low. First, control signal §\ as indicated by the solid line is 
considered to become the usual level at time tg. At time t9, FETs Q 2 to Qe, Qi8> and Q28 
are already off. When the control signal <j)j becomes low, FET Q 7 turns on, and node N12 
is pre-charged to the high level. Since FET Qi 8 is off, node N10 is held at the low level. 

Consequently, node Ni 1 is held at the high level. Therefore, even when the Ext. RAS 
external signal becomes low in the next cycle and the DRAM enters the active state, 
because one of the signal lines of the pre-decoded word line drive signals xo - X3 becomes 
high, one of the word lines WL10 - WL13 becomes high and the DRAM operates 
incorrectly even when the decoder of the signal line is not selected in the next cycle. 

Next, the case where the control signal §\ becomes low at time t 7 as indicated by 
the dashed line in Figure 6 is considered. When control signal becomes low at time t 7 , 
FET Q 7 turns on, and node N J2 starts pre-charging. However, at time t 7 , since the address 
signals are still at the high level, FETs Q 2 - Q 6 are on. The sizes of FETs Q 2 - Qe are 
smaller than FET Q 7 . When the threshold of the inverter comprised of FETs Q 7 and Q 2 - 
Q 6 is not set high, the voltage of node Ni 2 hardly increases at all. When the address- 
signals Ao, Ai, A 2 , A3 - A 7 become low at time tg, node Ni 2 is pre-charged to the high 
level through FET Q 7 . Node N10 starts to pre-charge towards the high level. However, 
since FET Qi 8 turns off, the pre-charging is inadequate. Consequently, the voltage of 
node Nn enters an indeterminate state (state in which the high level or the low level is 
not definite). Similar to the case described above, the DRAM operates incorrectly. 

Although the explanation is omitted, the control signal §\ becomes low at time t 8 
and operates in the same way as the case where the control signal becomes low.at time t 7 



as described above and the DRAM operates incorrectly. 

Figure 7 is a schematic of another configuration of the decoder circuit for 
semiconductor memory disclosed in Unexamined Japanese Patent Application No. S61- 
120393. The configuration of the decoder circuit is nearly identical to the configuration 
of the decoder circuit in Figure 5. However, a difference is means for pre-charging node 
N12 in the circuit in Figure 7 is not provided in contrast to FET Q7 provided as means for 
pre-charging node N12 in the circuit in Figure 5. But FETs Qm and Q212 are provided as 
the pre-charging means for nodes N10 and N 20 in the circuit in Figure 7. 

Next, the operation of the decoder circuit in Figure 7 is explained while referring 
to the waveform diagram in Figure 8. The operation from time to to U is the same as the 
operation shown in Figure 6. When the Ext. RAS signal at time t 5 becomes high, the 
DRAM enters the inactive state. Then at t 6 , the word line drive signal <|) x and word line 
WL10 become low. Next, at time t 8 , address signals A 0 , A], A 2 , A 3 - A 7 become low, and 
FETs Qi8 and Q 2 - Q6 turn off. Simultaneously, control signal (j) 2 becomes low. 

When DRAM enters the inactive state, the control signal §\ that pre-charges the 
decoder circuit becomes low. First, the case where the control signal <j>i becomes low at 
time t 9 as indicated by the solid line is considered. At time t 9 , since FETs Qi 8 and Q 2 - Q6 
are already off, when control signal §\ at this time becomes low, node N10 is pre-charged 
to the high level through FET Qn 2 . Thus,nodeNn becomes low. Since FET Qi 8 is off, 
node N ]2 remains at the low level. Nodes N ]2 and N10 have floating capacitors Ci 2 and 
C10 connected to the ground voltage. Since node Ni 0 is pre-charged to the high level, 
capacitor C10 is fully charged. Since node N] 2 remains at the low level, capacitor Cn is 
not fully charged. Therefore, when the Ext. RAS external signal becomes low again in 
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the next cycle and this decoder is not selected, in other words, at least one of the signal 
lines of address signals A 3 - A 7 is low, and when address signal A 2 becomes high, the 
charge accumulated in the floating capacitor Cio is distributed to the floating capacitors 
Cio and Ci 2 . Node Nj 2 is a node that connects FET Q 2 and FETs Qi 8 and Q 28 . 
Consequently, floating capacitor Ci 2 becomes nearly identical to floating capacitor Cio 
because the wire lengths in the layout increase. When the charge is distributed, the 
voltage at node Nj 0 decreases, and the voltage at node Ni i increases. The voltage of any 
of word lines WLjo - WL13 increases although the decoder is not selected, and the 
DRAM operates incorrectly. 

Next, when the control signal <j>i becomes low at time t 7 , the pre-charging of 
nodes Ni 0 and N 12 through FET Qi n starts. Since FETs Qi 8 and Q 2 - Q 6 are on, as in the 
previous example, the voltages of nodes Ni 0 and Ni 2 hardly increase at all. Therefore, 
after FETs Qi 8 and Q 2 - Q 6 turn off at time t 8 , node Ni 0 is pre-charged to the high level 
through FET Qn 2 , but the voltage of node N ]2 does not increase. Consequently, as in the 
case described above, the DRAM operates incorrectly. 

Problems to Be Solved by the Invention 

- Since a conventional decoder circuit for semiconductor memory has the 
configuration described above, a node that should be pre-charged in the circuit may not 
be sufficiently pre-charged. Therefore, although the decoder is not selected, the problems 
become an increase in the word line voltage and incorrect operation of the DRAM. 

The present invention eliminates this problem and has the objects ofreliably pre- 
charging a node that should be pre-charged in the circuit and obtaining a decoder circuit 
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for semiconductor memory having reliable operation. 

Means to Solve the Problems 

The decoder circuit for semiconductor memory of the present invention is 
comprised of a first FET group that is connected in cascade to a first node and inputs an 
address signal or a pre-decoded address signal to each gate; a second FET group that 
connects in parallel either the source or the drain in common to the first node and inputs 
an address signal or a pre-decoded signal that differs from the above-mentioned address 
signal and pre-decoded signal to each gate; a first pre-charging means for pre-charging 
the first node; and a second pre-charging means for pre-charging each node connected to 
the other side of each FET of the second FET group. 

Operation 

The decoder circuit for semiconductor memory of the present invention is 
comprised of means for pre-charging a first node on the drain side of the first FET group 
connected in cascade, and means for pre-charging the other nodes of the FETs in the 
second FET group that are connected in parallel to the first node. An inadequate pre- 
charging voltage for each node is prevented, and normal operation of the circuit is 
guaranteed. 

Embodiments 

An embodiment of the present invention is described below with reference to the 
drawings. Figure 1 shows the configuration of the decoder circuit for semiconductor 
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memory according to the present invention. The decoder circuit that is shown selects one 
out of 64 (2 6 = 64) by using the 6-bit address signal of address signals A2 ( A 2 ) and A 3 
( A 3 ) to A 7 ( A y ). In the figure, Q 2 - Q6 are FETs that input that above address signals or 

pre-decoded address signals, are connected in cascade between the first node N12 and the 
ground terminal, and comprise the first FET group Fi. Similarly, FETs Q ]8 and Q 28 input 
an address signal A 2 or A 2 that differs from the above-mentioned address signals or pre- 
decoded signals to the gates thereof, and the sources are connected in parallel to the first 
node N12 to comprise the second FET group F 2 . Usually, any one of the signal lines of 
address signals Aj and Aj (where A 3 is the inverted signal of Aj) is connected to the gate 
of each FET described above. This figure shows an example where the signal lines of 
address signals A 3 , A4, A 5 , Ae, A 7 are connected to the gates of FETs Q 2 , Q3, Q4, Qs> Q6, 
respectively, and the signal lines of signal A 2 and A 2 are connected to FETs Qi 8 and Q 28 , 
respectively. Q7 is a P-channel FET having a different conductivity than each above- 
mentioned FET where the signal line of the control signal §\ is connected to the gate 
thereof and is provided as the first pre-charging means for pre-charging the first nodF 
Nj 2 . The drains of FETs Q 2 and Q 7 are connected together to node Ni 2 . The sources of 
FETs Qis and Q 28 are connected together to node Ni 2 . The drains of FETs Q !8 and Q 28 
are connected to the output nodes N10 and N 2 o. FETs Qn 2 and Q 2!2 having the same 
conductivity of FET Q 7 , which is the first pre-charging means, are provided as the second 
pre-charging means for pre-charging nodes Nio, N 20 . A P-channel FET Q19 and an N- _ 
channel FET Quo comprise inverter I\. The input terminal thereof is connected to the 
output node N10, and the output terminal is connected to no'de Ni 1 . Similarly, a P-channel 
FET Q 29 and an N-channel FET Q 2 i 0 comprise inverter I 2 , the input terminal thereof is 
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connected to output node 20, and the output terminal is connected to node N 2 i. The 
output terminals Nu, N21 of these inverters Ii and I2 are connected to the word line driver 
circuits WD] and WD 2 , respectively. Node Ni 1 and node N 2 i are connected to the gates 
of FETs Qui and Q211 that pull up the input terminals of inverters Ii and I 2 , respectively. 
Then as described above, nodes N10 and N 20 are provided with the pre-charging FETs 
Q112 and Q212 whose gates are connected to the signal line of control signal <j)i. 

The above-mentioned word line driver circuits WDj, WD 2 are configured as 
shown in Figure 2 similar to the conventional case. In other words, the pre-decoded word 
line drive signals x 0 to x 3 in the figure are the AND signals of the pre-decoded signals of 
address signals Ao, Ao, Ai, Ai from the pre-decoder shown in Figure 3 and the word line 
drive signal <|) x . The output sides of inverters Ii, I 2 in Figure 1 pass through FETs Qjno - 
Qji33 whose gates are connected to the signal line of control signal <|) 2 and connect to the 
gates of FETs Qji 40 - Qju3. The pre-decoded word line drive signals x 0 - x 3 are 
connected to words WL J0 - WL J3 through FETs Qjuo - Qji43 described above. 

Next, the operation of the decoder circuit having the configuration described 
above is explained while referring to the waveform diagram in Figure 4. Before time t 0 , 
the external signal RAS (Ext. RAS ) is high, and the inactive state is entered. At this 
time, address signals A 0 , A^ A 7 , A 7 are low. The control signal §\ is also low. Node 

N i2 is pre-charged to the high level through FET Q 7 . Node Ni 0 and node N 20 are pre- 
charged to the high level through FETs Qm and Q 2 i 2 . Thus, the output nodes Nu and 
N21 of inverters l u I 2 become low. At time to, the external signal Ext. RAS becomes low 
and the DRAM enters the active state. Next, at time t h control signal "<|>i becomes high, 
- and the pre-charging of nodes N ]2 , Nio, and N 20 is stopped. At time t 2 , the signals Ao, Ai, 
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A 2 , and A 3 - A 7 that should select this decoder of the address signals become high and 
turn on FETs Q 2 - Cta and node Ni 2 is discharged to the low level. Since address signal 
A 2 is high, node Nio also discharges to the low level. Thus, node N n becomes high. And 
nodes N 20 and N 2 i are held high and low, respectively. When the word line drive signal 
<|) x becomes high at time t 3 , the pre-decoded word line drive signal x 0 becomes high and 
word WLio becomes high through FET Qi I40 . When the Ext. RAS becomes high at time 
t 5 , the DRAM enters the inactive state. At time t 6 , word line drive signal <|> x and word line 
WLio become low. At time t 8 , address signals Ao, Ai, A 2 , A 3 - A 7 become low. 
Simultaneously, control signal <|) 2 becomes low. 

When the DRAM enters the inactive state, control signal <j)i becomes low to pre- 
charge the decoder circuit. First, the case where control signal §\ becomes low at time tg. 
as indicated by the solid line is considered. At time t% FETs Q 2 - Qe, Qis. and Q 28 are 
already off. When control signal $\ becomes low, FET Q 7 turns on and node Ni 2 is pre- 
charged to the high level. FET Q i8 is off, but node N ]0 is pre-charged to the high level 
through FET Qm and node Nn is discharged to the low level through the inverter Ii . In 
the next cycle, the DRAM enters the active state. Even if this decoder is not selected, the 
DRAM operates properly. 

When control signal §\ becomes low at time t 7 as indicated by the dashed line in 
Figure 4, after FETs Qi 8 and Q 2 - turn off at time t 8 , nodes N ]0 and N !2 are pre- 
charged to the high level through FETs Qi i2 and Q 7 , and the DRAM operates properly. 

The embodiment described above explained the case where the first FET group Fi 
connected in cascade is comprised of N-channel FETs, the parallel connected second 
FET- group F 2 is comprised of N-channel FETs, and the pre-charging FET is comprised of 
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a P-channel FET. By appropriately selecting the voltage (VCC) to be applied, they may 
also be comprised of FETs having other conductivities. 

In addition, the above-mentioned embodiment described the case where the 
decoder circuit is a row decoder. However, the same effect is obtained for a column 
decoder. Furthermore, a similar effect is obtained not only when used in the DRAM of 
the decoder circuit, but when used in another semiconductor memory. 

Effects of the Invention 

As described above, according to the present invention, a node on the drain side 
of a first FET group connected in cascade in a decoder circuit, a second FET group 
connected in parallel to the node, and pre-charging.means for both the node and a node 
on the opposite side are provided, and the nodes are reliably pre-charged. The effect is 
the reliable operation of the decoder circuit. 

4. Brief Description of the Drawings 

Figure 1 is a schematic of a decoder circuit for semiconductor memory according 
to one embodiment of the present invention. Figure 2 is a schematic of the word line 
driver circuit. Figure 3 shows the circuit for generating the pre-decoded word line drive 
signal Figure 4 is a waveform diagram showing the operation of one embodiment. 
Figure 5 is a schematic showing a conventional decoder circuit for semiconductor 
memory. Figure 6 is a waveform diagram of the operation of Figure 5. Figure 7 is a 
schematic showing another conventional example. Figure 8 is a waveform diagram of 
the operation of Figure 7. 
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Fi first FET 
F 2 second FET 
Q 7 FET (first pre-charging means) 
Qi 12, Q212 FETs (second pre-charging means) 
N12 first node 
N10, N 2 o nodes 
Ii, I 2 inverters 

The same reference numbers in the drawings indicate corresponding parts. 
Agent: Masuo Ooiwa 
Figure 1 




Fi : first FET group 

F2: second FET group 

Q 7 : FET (first pre-charging means) 

Qii2, Q212: FETs (second pre-charging means) 

N12: first node 

N10, N20: nodes 

l\ 9 -h: inverters _ 
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Figure 2 
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Figure 6 
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Figure 8 
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Procedural Amendments (Voluntary) 

February 10, 1988 

To: Commissioner of the Japanese Patent Office 

1. Case identifier: Unexamined Japanese Patent Application No. S62- 127822 

2. Title of the invention: Decoder Circuit for Semiconductor Memory 

3. Party filing the amendment - 

Relationship to the case: Patent applicant 
Name: Mitsubishi Electric Corporation (601) 

Representative: Moriya Shiki 
Address: 2-3 A Marunouchi 2-chome 
Chiyoda-ku, Tokyo 

4. Agent 

Name: Masuo Ooiwa, Patent Attorney (7375) 

(Contact at Patent Department: 03 (2 1 3) 342 1 ) 
Address: Mitsubishi Electric Corporation 

2-3, Marunouchi 2-chome 

Chiyoda-ku, Tokyo 

5. Object of the amendments 
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Claims in the Specification and Detailed Description of the Invention 

6. Contents of the amendment 

(1) Correct the Claims according to the attached sheet. 

(2) Delete "more particularly, to a decoder circuit that multiplexes the address lines 11 in 
lines 1 1 and 12 on page 3. 

(3) Change "3 address signal" in line 4 on page 4 to "address signal". 

(4) Change "usual level" in line 1 1 on page 8 to "low level". 

(5) Change "Ext. RAS external signal" to "Ext. RAS external signal" in line 7 on page 
12. 

7. List of attached documents 

(1) Document recording the claims after the corrections. 

1 copy 

End 

Claims 

(1) A decoder circuit for semiconductor memory is comprised of a first FET - 
group that is connected in cascade to a first node and inputs an address signal or a pre- 
decoded address signal at each gate; a second FET group that connects in parallel either 
the source or the drain in common to the first node and inputs an address signal or a pre- 
decoded signal that differs from the above-mentioned address signal'or pre-decoded 
signal at each gate; a first pre-charging means for pre-charging the first node; and a 
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second pre-charging means for pre-charging each node connected to the other side of 
each FET of the second FET group. 

(2) A decoder circuit for semiconductor memory according to claim 1, wherein 
the first pre-charging means is comprised of FETs having different conductivity than the 
FETs comprising the first FET group. 

(3) A decoder circuit for semiconductor memory according to claim 2, wherein 
the second pre-charging means is comprised of FETs having the same conductivity as the 
FETs comprising the first pre-charging means. 

(4) A decoder circuit for semiconductor memory according to any one of claims 2 
and 3, wherein the same signal is input to the gates of the FETsxomprising the first pre- 
charging means and the FETs comprising the second pre-charging means. 

(5) A decoder circuit for semiconductor memory according to any one of claims 1 
to 4, wherein the other side of the first FET group is grounded. 

(6) A decoder circuit for semiconductor memory according to any one of claims 1 
to 5, wherein an address signal and a pre-decoded address signal are voltages that turn off 
the FETs comprising the second FET group during the non-operating period of a 
semiconductor memory. 

(7) A decoder circuit for semiconductor memory according to any one of claims 1 
to 6, wherein the other source or drain of the FETs comprising the second FET group is 
connected to an input terminal of an inverter. 



21 



©'lkm&&&n (a) &S63-292488 

©Int. Q." BWUE^ JTrtSBI** BBf&63*P(1988)lU?29B 

G 11 C 11/34 3 5 4 B-8522-5B 

H 01 L 27/10 4 8 1 8624-5F 

0 PS62- 127822 

m 0362(1987) 5^253 

@fcb SI A Eliift^^a JttaWftfflKA«rt2TH2»3* 
©ft S A it lit 



IN KB 2f 

* w * > * y <*> y ^ - * rnj » 
2 . w iff m * © ac m 

k u fc fa *> x ji * * * SB i (o f e t n t . v - 
xafcfctKu-fxDHn^-*/f*jtMicffifSsn 

M 7 k u a f 3 * a n r r 3 - k u fc ft $ t n 
ft ft 5 r k u x (3 1 fc tt r f 3 - k u it m r> 

1 <D J - K * r y f r-i?t53I I O/'J * r - 
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& = fc fc T *tiSUft*<D9&!ffi$ 2 'K * fctt 
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v h © 3 7 K !✓ A 13 S L * JI1 lr> T 6 4 (W ( 2 9 - 

64) <o^*> \M<D**v*n'Z#)Rrsi'3- 
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7 - K tt K 7 -f A(sJ&©fl|jfti KZO^TSfSB BS 0? ifc 
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z c: -c «*r a- K $ n * k < 

Ao . A » . A a SJrffAa ~ A , ^ ,1*5 1/ > C 
5 C C * 9 ♦ FETQi ^Qi *»JtHT 
;-KN,,4«iRl/<^Ctt1tt«nS, cots, 
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